Introduction
The renaissance of investigations on compounds containing the triatomic [CN 2 ] 2− unit started in 1994 with a paper by Schnick et al. [1] [2 -5] as the archetype of this class of compounds was completely left out despite the fact that the most reliable structure determination dated back to 1962 [5] , and no spectroscopic properties were known. A few years later, we found out by serendipity that 'Ca 11 N 8 ' [6] really is Ca 11 N 6 [CN 2 ] 2 [7] and showed on the same occasion the 'high-temperature form of Ca 3 N 2 ' (which was also known as γ-Ca 3 N 2 ) [8] to be Ca 4 N 2 [CN 2 ] [9 -10] . Since the crystallographic data were not completely reported by us and we found out about an error in our reading of the Raman spectrum of Ca 11 N 6 [CN 2 ] 2 , we report in this paper an alternative synthetic pathway (metathesis reaction) to obtain single crystalline material of 
Experimental Section

Syntheses
All manipulations were performed in a glove box under purified argon unless stated otherwise. The starting materials consisted of CaCl 2 (Alfa Aesar, powder, ultradry, 99.99 %), Na 2 CN 2 (Pfaltz & Baur, powder, 97 %, dried and degassed at 400 K under dynamic vacuum for 2 h; the major impurity was identified to be NaHCN 2 by its X-ray powder diffractogram) and thoroughly ground Ca 3 N 2 (Alfa Aesar, pieces, 99 %). The reactions were designed to follow the equations (1) -(3). 
Crystallographic studies
Ca[CN 2 ]: Samples of the reaction mixtures were removed from the glove box in polybutene oil (Aldrich, M n ∼ 320, isobutylene > 90 %) for single-crystal selection. Suitable single crystals of the respective compounds were selected under a polarization microscope, mounted in a drop of polybutene oil sustained in a plastic loop, and placed onto the goniometer. A cold stream of nitrogen (T = 160(2) K) froze the polybutene oil, thus keeping the crystal stationary and protected from oxygen and moisture from the air. Preliminary examination and subsequent data collection were performed on a Bruker X8 Apex II diffractometer equipped with a 4 K CCD detector and graphite-monochromatized MoK α radiation (λ = 71.073 pm). All further data processing was performed with the Bruker SMART software [11] . The anisotropic displacement factor takes the form:
of intensity data was collected for Ca 11 N 6 [CN 2 ] 2 [7] and Ca 4 N 2 [CN 2 ] at r. t. The following processing of the intensity data was performed with the software package that came with the respective diffractometer [12, 13] . For all three compounds, the intensity data were corrected for Lorentz and polarization effects, but since all compounds are poor X-ray absorbers, no absorption correction was applied. The 
Vibrational spectroscopy
The crystals used for the single crystal structure refinements were washed with hexane and sealed in Lindemann capillaries under an Ar atmosphere. The Raman investigations were performed on a microscope laser Raman spectrometer from Jobin Yvon (4 mW, excitation line at λ = 632.817 nm (HeNe laser), 20× magnification, 3 × 60 s accumulation time).
IR investigations of all three title compounds and for 'Ca 3 N 2 ' were done with a Bruker AFS 66 FT-IR spectrometer. About 1 -5 mg of the respective product was ground in an agate mortar with 450 -500 mg of thoroughly dried KBr and pressed into a pellet. The results of the optical measurements are displayed in Fig. 1 .
Results and Discussion
Crystal structures
The crystal structures of the title compounds can be seen as part of the pseudo-binary system Ca 3 N 2 -CaCN 2 . The crystal structure of Ca 3 N 2 is wellknown [9] and can be described as an ordered defect variant of the CaF 2 type with Ca 3
[4t] N 2 [6o] (Fig. 2a) . Since the typical coordination environment of nitrogen consists of six Ca contacts, the coordination of the cations are not well met with this structure. The crystal structure of Ca [CN 2 ] is adopted by many ternary carbodiimides containing divalent cations such as Mg 2+ [1] , Sr 2+ [15] , Mn 2+ [16] or Cd 2+ [17] . In these compounds, the M 2+ cations form a cubic close packing. The coordination can be expressed as
2 ] (Fig. 2d) . This geometry is closer to the typical coordination requirements of each ion. This is also mirrored by the increased stability of Ca 
Vibrational spectra
The IR and Raman spectra show the fundamental vibrations expected for a [CN 2 ] 2− unit with D ∞h symmetry [18] . Since the C-N distances are equal within the accuracy of the measurements, and the N-C-N angles show no significant deviations from linearity, the sin- gle crystal structure analyses and the vibrational spectra are consistent. The symmetric stretching mode for Ca 11 N 6 [CN 2 ] 2 reported by us in a previous paper [7] turned out to be wrong. In the course of our previous research, we used samples which obviously were not clean with respect to reaction by-products. This time the Raman measurement was done on single crystals cleaned thoroughly with n-hexane before the measurement.
Discussion
Ca 11 N 6 [CN 2 ] 2 was first mistaken as 'Ca 11 N 8 ' [6] . Only small amounts of carbon need to be incorporated, e. g. from CaCO 3 formed on the surface of the Ca metal used as an educt or by residues of carbon from the synthesis of the metal by electrolysis between carbon electrodes. If such a contaminated Ca metal is used for the synthesis of Ca 3 N 2 , small amounts of Ca 11 N 6 [CN 2 ] 2 are formed which are hard to detect by X-ray methods or by chemical analyses. We took an IR spectrum (KBr pellet technique) of such a 'pure' (according to powder X-ray diffraction) Ca 3 N 2 sample and found despite strong absorption of the main compound and some CO 2 interferences the asymmetric stretching vibration of Ca 11 N 6 [CN 2 ] 2 with ν asym = 2006 cm −1 (Fig. 4) . The formation of the compounds seems to be enhanced by the increasing vapor pressure of Ca 3 N 2 with increasing temperature. Small amounts of carbon impurities and relatively low reaction temperatures are sufficient to form the compound, but if the reaction temperature chosen is too low, the crystallinity of Ca 11 N 6 The vibrational spectroscopy data yielded symmetric and asymmetric stretching modes as well as the bending modes which are in the expected range [18] . The previously reported symmetric stretching mode has been corrected.
